Mersey & Weaver Fisheries Advisory Committee 27th January, 1975 by unknown
North West 
Water Authority 
Dawson House, Great Sankey 
Warrington WA5 3LW 
Telephone Penketh 4321 
1. Apologies for absence. 
2. Minutes of the last meeting (previously circulated). 
(Recommendation 33 (1) and (2) not approved by the 
Regional Fisheries Advisory Committee.) 
3. Proposed Regional fishing licence duties. 
4. Report of the Working Party on future Regional Hatchery 
Requirements. 
5. Fisheries within the ownership of the Authority. 
6. Unit Water Quality Officers' Report on fisheries activities. 
7. Any other business. 
Note: Lunch will be served in the Members' Dining Room at approximately 
1.00 p.m. The Menu is enclosed and members attending for lunch 
are asked to indicate their choice of main course to the officer 






season, fish for stripping are obtained by electric fishing. 
Fish obtained are either stripped on the river bank, if ripe, 
or are held until ripe. In the autumn of 1974 experiments 
have been carried out using nets to take fish for stripping, 
in order to reduce-the risk of damaging fish. Initial results 
from this' netting have proved most encouraging and in future 
it may prove, in suitable conditions, to be the most satisfactory 
method, apart from fixed traps, of obtaining supplies of adult 
fish. 
3.0 Future demands. 
3.0.1 Migratory salmonids. 
It was considered that, in Cumberland and Lancashire, demand, was 
unlikely to increase in the foreseeable future beyond what could 
be met from existing facilities, assuming that problems experienced, 
at Langcliffe in recent years can be overcome. No future demand 
at all was envisaged in the Mersey and Weaver area. It was 
emphasised, however, with regard to Cumberland and Lancashire, 
that if there were to be any basic change in present stocking 
policy (as, for example, a decision to rear substantial numbers of 
fish to the smolt stage)this statement would no longer hold good. 
Similarly, if there were to be an unexpected and sustained 
improvement in the runs of migratory fish, natural spawning, aided 
where necessary by improvement of access to spawning grounds, could 
lead to a situation where hatcheries could become redundant. It 
was considered, however, that the possibility of such a situation 
arising was remote. Special mention was made of the Ribble/Hodder/ 
Wyre river systems where stocking with fry or even older fish was 
considered essential due to the heavy siltation which occurs in 
these rivers and the consequent loss of ova, whether planted 
naturally or artificially. The view was expressed that the maintenance 
of runs of migratory fish in these rivers was, in considerable degree, 
due to artificial propagation work by the former River Authority. 
3.0.2 Brown and rainbow trout 
The Authority now owns more than 180 water supply reservoirs, many 
of which are actual or potential trout fisheries. A demand currently 
exists - and would be likely to increase - for trout for stocking these 
reservoirs. Due to annual variations in stocking, it is not possible 
to quote precise figure for current demand, but this is of the order 
of 50,000 fish per annum in the size range 4/13", the majority being in 
the 8/13" range. The future recreation policy of the Authority for 
reservoirs is at present uncertain, but if emphasis were to be placed 
on development of reservoir fishing for trout under direct management 
by the Authority, it is quite possible that the demand mentioned could 
double or treble and ultimate, demand could be even greater than that. 
In addition to the reservoirs, some demand might arise for stocking 
river fisheries owned or leased by the Authority, together with other 
Authority fisheries which might be developed in the future. 
3.0.3 Coarse fish 
It was agreed that a considerable demand exists, largely in the southern 
part of the Region, for coarse fish for stocking fishing waters. It is 
difficult to assess the extent to which this demand is genuinely justified, 
in view of the fecundity of coarse fish, the custom among anglers 
of returning their catches to the water, and the well-established 
view among most coarse anglers that "restocking" is the universal 
cure for all ills in a fishery. However, there can be no doubt that 
a certain degree of justifiable demand does exist and provision must 
be made to meet it. At the same time, & survey might well be 
undertaken to try to assess the extent of current demand, and the 
types of fish which are most commonly required. It seems likely 
that as waters are gradually opened up to fishing, with progressive 
improvements in water quality (hopefully), the demand for fish will 
increase. 
3.0.4 There' is some evidence that the introduction of additional fish to 
rivers and canals does not necessarily result in any improvement in 
anglers1 catches. It was considered, therefore, that indiscriminate 
restocking by the Authority was undesirable, but that it would not 
be reasonable to prohibit angling clubs and associations from 
carrying out restocking work at their own expense, if they so 
desired, even in cases where the Authority's officers had advised 
against such action.. 
4.O The most effective means of meeting future demands. 
4.0.1 Migratory salmonids 
It is clear that, in recent years, there has been some spare capacity 
at both Holmwrangle and Middleton hatcheries. On average, this has 
amounted to about 0.25 million ova shortfall annually in each case, 
and has been due to reluctance to take too large a proportion of a 
population of spawning fish already substantially reduced by U.D.N, 
disease and other causes. As explained in 3.0.1 above, it seems likely 
that anticipated future demands could be met by existing facilities in 
the absence of any basic policy change. To this stipulation should be 
added another - that there is not a further substantial reduction in 
spawning stocks available, either naturally, or as the result of 
extension, on Lancashire rivers, of the open season up to 31st October. 
Should this occur, it could become extremely difficult to obtain 
sufficient ova to fill the hatcheries, and. it would not always be 
possible to guarantee that ova could be obtained from elsewhere in 
Britain. However, assuming full utilisation of available facilities, 
there appears to be no reason why it should not prove possibles to meet 
anticipated demands. It is at present possible to buy-in ova to make 
up numbers in the hatcheries, and this safeguard should continue as 
necessary for the time being. In taking adult fish for stripping, the 
ideal policy should be merely to 'skim off' those fish which are 
considered to be surplus to requirements for natural spawning. At the 
same time, the temptation to continue to take fish for stripping in 
order to fill the hatchery and justify its existence, regardless of 
whether the fish can well be spared from the spawning stock, must always 
be guarded against. Hatching and rearing fish, while ensuring optimum 
development and distribution, are merely two of the tools in the Fishery v 
Manager's stock-in-trade. 
4.0.2 Brown and rainbow trout 
There appear to be three possible ways of meeting the future demand which 
is anticipated:-
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(i) To purchase fish from one or more commercial hatcheries 
on a contract basis. 
(ii) To acquire one or more Commercial hatcheries for operation 
by the Authority to meet the Authority's trout requirements. 
(iii) To set up and operate one or more Authority trout hatcheries 
to produce the trout required for stocking the Authority's 
waters. 
Alternative (i) would be likely to be the most costly in the long 
run, and with expanding demand from the Authority could have 
repercussions upon the supply of trout by the hatcheries concerned 
to clubs and individuals. Alternative (ii) suffers from similar 
drawbacks and in addition presupposes the existence of suitable 
hatcheries in suitable locations. In fact, the only strategically-
situated hatchery is known, to suffer severely from shortage of 
water in a dry summer. Alternative (iii) would involve considerable' 
capital investment and the availability of substantial quantities 
of clean water, but once established could operate on a "break even" 
or minimum profit basis, and would be likely to be able to make trout 
available more cheaply than if they were obtained from commercial 
hatcheries. Such hatcheries might conveniently be established below 
major reservoirs at convenient points geographically, where they could 
use the compensation water discharged from the reservoir and take 
advantage of the security resulting from being within the perimeter 
of the reservoir site. A good example of such a site is the area 
below the Haweswater dam, where a large firm, flat area exists, and 
v/here there is a compensation discharge of 4.9 m.g.d. 
4.0.3 It seems likely that any future trend on reservoirs will be towards 
stocking on the "put and take" system, with only trout of takeable 
size being introduced. With the nu'mber of fish likely to be required, 
it may prove necessary, in, connection with the amount of water available, 
to operate tank rearing facilities capable of rearing fish only to the 
yearling, or yearling-plus stage, at which point they would be 
transferred to large net cages in the adjacent reservoir. Here they 
could be reared on to the size required for stocking. Such ap. arrangement 
would enable a. larger number of good-sized fish to be produced than 
would be possible using rearing tanks and the compensation water 
available. The Central Electricity Generating.Board have successfully 
used this method of rearing at Trawsfynedd Reservoir in Wales, where 
they have been able, additionally, to take advantage of the warm 
cooling water discharged from the power station to increase the growth 
rate of their fish. 
4.0.4 Coarse fish 
There has been much discussion in recent years about the value, in 
providing fish for stocking, of coarse fish farms, either local or 
national. Apart from carp, the artificial propagation and rearing of 
which, as a food fish, has been established practice for centuries on 
the Continent (and in this country also under the monks) freshwater fish 
are generally considered to be extremely difficult to rear satisfactorily 
under artificial conditions, and particularly so in Britain which, as an 
island, lacks the higher and more consistent summer water temperatures 
experienced on the Continent. Miller (Anglian RWA) carried out a 
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feasibility study under the aegis of the National Anglers' Council in 
connection with the establishment of a British National Coarse Fish 
Farm, looking primarily at the possibility of rearing roach, he came 
to the conclusion that even the highly-developed Dutch fish farms 
were achieving results which (in terms of survival and growth) were 
not conspicuously better than those achieved in the wild. The Belgian 
Professor Huet, a man of great experience in the field of fish culture, 
has expressed the opinion that under British conditions it could take 
as long as 6 years to produce an 8" roach on a fish farm from the egg, 
unless it were possible to extend the growing season (which he estimates 
at only 10 weeks per year) by using warmed water at 16O C., as, for 
example, at a power station cooling water outfall. The Anglian Water 
Authority are planning some experimental work using artificially warmed 
water. 
4.0.5 It seems clear that a good deal of experimental work will be. necessary 
before it is possible to decide whether the artificial propagation of 
such fish as roach and bream (for which demand is probably greatest in 
this country for stocking fishing waters) is a practicable and viable 
proposition. A "Discussion Group" of Regional Fisheries Officers is 
to be set up, linked to the Water Research Council, who are interested. 
in fisheries research, with a view to collecting and pooling information, 
on artificial propagation of coarse fish before any Authority contemplates 
launching into an expensive and possibly unrewarding venture. (An 
estimate prepared by the former Yorkshire -River Authority for a medium-
sized coarse fish farm near the River Hull indicated a probable cost of 
over £200,000. The new Authority is not proceeding further with this 
scheme until more information on its possible success is available.) 
4.0.6 In view of present uncertainties over the feasibility of artificial 
propagation of coarse fish other than carp,.it was considered that the 
Authority should endeavour to establish a number of "stock pools" or 
"fish banks" in the southern part of the Region. These could be either 
natural pools leased or owned by the Authority for the sole purpose of 
netting supplies of coarse fish when required, or they could be 
purpose-built pools constructed and owned by the Authority for the same 
purpose. In addition, a "coarse fish unit" (to which previous reference 
has been made outside this Report) should be established. This would 
provide holding facilities in artificial pools for supplies o'f fish 
obtained from the northern part of the Region which were not required 
for immediate distribution. It would also provide a centre for 
experiments on breeding coarse fish. This unit should, like the stock 
pools, be located in the southern part of the Region. 
5.0 Future role of present facilities 
5.1 The Authority's present facilities for the production of migratory 
salmonids for fishery improvement work should continue as. at present, 
subject to the provisos in 3.0.1 and 4.0.1. In connection with future 
production of brown and rainbow trout, it should be noted that 
Manchester and Bolton Water Supply Units are currently operating 
facilities which are producing a substantial number of trout annually 
for stocking certain reservoirs. (Manchester - 9000 - plus yearlings 
and two-year-olds, and Bolton 25,000 7/12".) In view of the requirements 
listed in 4.0.2. and 4.0.3 above, it would seem imprudent arbitrarily to 
extinguish installations capable of making such a real contribution to 
futrue demand, and it is considered that they should continue in operation 
under the overall control of the Authority's Fisheries Department. 
5.2 The only hatcheries being operated by angling associations are (i) 
The small establishment operated by Egremont A.A. Here problems 
(of which the Association has hitherto been ignorant) of land 
ownership on the site have ariseii which may require some time to 
resolve-, (ii) Cockermouth A.A's. hatchery at Cockermouth, which 
is at present being operated by Castle Fisheries. Both these 
hatcheries are in Cumbria., In principle it is considered that 
Associations should be given every encouragement, and where possible 
assistance, to maintain their output, although the total is small 
in relation to that of the Authority's hatcheries. 
6.0 Costing of hatchery operations. 
6.1 With present economic uncertainties, and inflation running at an 
accelerating rate, it is, in common with all future projects, 
extremely difficult to give a realistic figure for the cost of 
hatchery operation. 
6.2 The estimate for the operation of Holmwrangle Hatchery for 1975/76 
is £9,325 which takes account of the employment of a full-time 
hatchery manager, and the fact that the majority of the fry 
produced are reared on to various stages. It was noted with concern 
that at present, despite the large numbers of young fish being reared-
on at this establishment, the hatchery manager is not housed on site. 
This, it was felt, could put the entire stock at risk in the event of 
any failure of the water supply outside working hours. In the case of 
Middleton Hatchery, where operations are restricted to hatching and 
very limited feeding in the hatchery troughs, the estimate figure 
for 1975/76 is £2,290, while in the case of the Langcliffe Rearing -
Station the figure for 1975/76 is £4,170. Here again, as in Cumberland 
no staff are resident on site,but in view of problems experienced in 
recent years, it was felt unjustifiable at present to consider such 
an arrangement. Both the latter establishments are operated by 
bailiffs, and there are no full-time specialist hatchery staff. Clearly, 
these costs will continue to rise in response to the present rate of 
.inflation, but the present overall average operating cost of £3.4l 
per 1,000 ova of stated, hatchery capacity (see 2.0.1 and 2.0.2) does 
not appear to be excessive. (In fact, Middleton hatchery, where there 
are no rearing costs, shows a corresponding figure of 91.6p per 1,000 ova 
of capacity.) 
6.2.1 In the present state of knowledge of specific future requirements 
relating to the production of trout, it is impossible to suggest what 
the cost might be of establishing and staffing a hatchery of the size 
which might be required. It seems unlikely, however, that capital 
costs could be less than £100,000, or running costs less than 
£15,000/20,000 per annum, allowing for an experienced hatchery manager 
and a staff of two, together with feed costs, rates, lighting, transport 
etc. More precise figures could only be produced in the course of 
planning to meet specific output requirements on a known site. 
6.2.2 With regard to provision of coarse fish, the position is similar to that 
set out above in 6.2.1 so far as coarse fish, farming is concerned (but 
see the figure of £200,000 to which reference is made in 4.05). 
Consideration of the "stock pool" proposal entails no capital investment 
on facilities and, indeed, no expenditure except on rentals for 
suitable waters and, if it should be chargeable to the project, a small 
capital expenditure on netting equipment. On a basis of, say, five stock 
pools initially, rental would be unlikely to exceed £1,500 p.a. (and 
might well be less), while the necessary investment in netting equipment 
including fish transporting tanks and ancillaries, would probably be of 
the order of £2,000/2,500. 
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7.0 Other relevant matters 
7.1 Mention was made in 4.0.1 of difficulties which might arise, in 
Lancashire over obtaining migratory fish for stripping, as a 
result of the restoration of a close season commencing on 
1st November instead of on 16th October. Some elaboration of 
this question appears desirable. The earlier start to the close 
season in Lancashire was introduced by Byelaw in 1972, for a 
period of three years, in an attempt to counteract the decline in 
the number of fish actually spawning successfully which had been 
brought about by the incidence of UDN disease. The majority of 
the salmon ova provided for Kiddleton. Hatchery are obtained from 
fish taken in the fixed trap at Broad Raine, and it has been found, 
during the past three years, that these are more readily obtainable 
during the latter half of October than after the end of that month, 
by which time, given suitable water conditions, the greater part 
of the main spawning run can have passed through Broad Raine and 
gone on upstream. In the case of sea trout, the position could be 
even worse.: Most of the sea trout required for stripping are 
collected by electric fishing in certain of the smaller becks. It 
has been found that during the latter half of October not only are 
many of the fish obtained fully ripe, but, in fact, as much as 2.0% 
of the total number taken have already spawned. 
7.1.1 It will thus be clear that the fortnight's extension of the fishing 
season which is likely to come into effect in 1975 may cause 
considerable problems in obtaining sufficient ova to fill the available 
hatchery capacity, unless it is possible to negotiate an arrangement 
with angling organisations upstream of Broad Raine, and with riparian 
owners on sea trout becks, whereby collection of fish for stripping 
may be commenced before the end of the fishing season. 
8.0 Recommendations 
The Working Party submit the following recommendations for consideration 
by the Regional Fisheries Advisory Committee. 
1. That the existing installations for hatching and rearing migratory 
salmonids (salmon and sea trout); at Holmwrangle, Middlefon and 
langcliffe should continue in operation, and that, in view of the 
quantity of fish being reared-on at the former establishment, 
every effort should be made to provide living accommodation for 
the Hatchery Manager as close to the site as possible, together 
with a suitable warning system for failure of the water supply. 
While a similar arrangement may be desirable in principle at 
Langcliffe, it is considered that it could not be justified until 
the problems experienced in recdnt years, which have resulted in 
substantial losses of alevins and fry from time to time, have 
been fully overcome, and the establishment is again operating 
effectively at full capacity, 
2. That financial provision for the buying-ip. of ova from outside 
sources should continue to be made in annual estimates, as a 
safeguard against any substantia, shortfall in the supply of ova 
from local fish. 
3. That negotiations should be instituted with angling organisations 
and riparian owners in Lancashire at an early date in. order to 
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ensure in good time, so far as may prove possible, that 
supplies of fish for stripping may be obtained during the 
latter half of October annually, commencing in 1975. 
That encouragement, and where reasonably possible help, 
should be given to Egremont A. A. in their efforts to continue 
to operate their hatchery in Cumberland for the production 
of sea trout and salmon fry for stocking Association waters. 
That existing facilities, hitherto operated by Bolton and 
Manchester W.S.Us. for the production of trout for stocking 
reservoirs should continue in operation under the overall 
control of the Authority's Fisheries Department. 
6. That, in the event of expansion of trout fishing facilities 
on reservoirs owned by the Authority, early consideration 
should be given to establishing Authority-owned and operated 
trout hatcheries and rearing facilities to produce the fish 
required. 
7. That, with a view to having available a reliable source of 
coarse fish for stocking, the Authority should pursue a policy 
of obtaining "stock pool" facilities, primarily in the southern 
part of the Region, where demand is likely to be greatest. In 
addition, a "coarse fish unit" should be established to provide 
holding facilities for fish which are not immediately required 
for stocking. Such a Unit could also provide water space for 
any experimental work with coarse fish production. While the 
possibility of artificial propagation of coarse fish should not 
be ruled out, it is clear that this presents major problems 
without any guarantee of any appropriate return. Such a project 
should not be undertaken at present, but the results of 
experimental work already in hand or planned elsewhere in the 
country should be carefully considered when they become available. 
8. That a survey should be carried out among angling Associations 
and Clubs with a view to ascertaining the current level of demand for 
coarse fish for stocking. 
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NORTH WEST WATER AUTHORITY 
MERSEY AND WEAVER FISHERIES ADVISORY COMMITTEE 
28th JANUARY, 1975 
REPORT BY UNIT WATER QUALITY OFFICER 
ON FISHERIES ACTIVITIES 
1st SEPTEMBER - 31st DECEMBER,1974 
General. Fisheries Management 
The Unit received 14 requests for advice on fisheries matters 
which required site investigations. Other enquiries which were 
dealt with by telephone or letter are not recorded. 
Trout potential 
Coarse fish potential 
Weed control 
General management 
These requests include one from. Sir Walter Bromley-Davenport 
on weed control and other aspects of fishery management at Capesthorne 
Estate and one from the Regional Fisheries Officer relating to water 
quality of ground-water on a site near Wigan in connection with 
possible use as a coarse fish stockpond. Two enquiries concerned 
carp rearing projects., one the conversion of a coarse fishery to a 
trout fishery and one the,creation of a completely new trout pool by 
inpounding water in a small valley. 
Stocking Carried Out 
Free distribution by the River Unit of fingerling brown trout 
from toxicity tests is as follows 
Whittle Brook/Sankey Brook 230 
Carr Brook/River Tame 300 
Applications have been received for consent to stock the following 
fish in waters in the River Unit area. 
Trout 4,300 (mostly to River Dane and River Dean) 
Perch 3,500 (mostly to Trent and Mersey Canal) 
Roach 8,400 (mostly to Trent and Mersey Canal 
and Shropshire Union Canal) 
Bream 3,600 (mostly to Shropshire Union Canal) 
Rudd 2,800 ) 
Trench 300 ) 
Carp 1,200 ) (to various waters) 
Chub 120 ) 
The trout have been supplied from a North Wales hatchery. The 
coarse fish originated from sources" in Holland and Belgium and as far 
as is known were all delivered as scheduled. Unfortunately present 
staffing arrangements do not allow for adequate supervision of the 
importation of continental fish. 
On 13th December, 1974, an historic fish stocking took place 
on the Trent and Mersey Cafial at Whatcroft and Billingegreen, 
Northwich. 2.500 roach and 2.500 perch were introduced in the 
first official stocking to take place since the canal fishery was 
ruined by pollution over 50 years ago. 
Biological Work Carried Out or in Hand 
Biological river surveys 
Main rivers 13 
Main river tributary systems 7 
Canals 2 
The number of fish toxicity tests carried out in investigations 
into the toxic effects of discharges to river (using brown trout) are 
Fish toxicity work with cages and laboratory tests has now been 
extended to the Rivers Bollin, Etherow and Goyt. 
River Bollin 
Seven sewage works on the river have all been sampled 
either three or four times. One small overloaded plant was 
marginally toxic to fish on two occasions but dilution in the 
river is adequate for dissipating the effects of the discharge. 
All other tests gave non-toxic results. 
Rainbow trout in cages have survived for over three 
months at several points in the river, so early results 
appear to indicate an absence of toxicity even at a chronic 
level. 
River Etherow 
Four sewage works have, all been toxicity tested either 
three or four times, with one small overloaded works, which 
is due for early closure, being marginally toxic on two out 
of four occasions. A small chemical works has been found to 
produce a toxic effluent but of such low volume that even 
the small tributary receiving it has not proved toxic on the 
six occasions it was tested. 
Initially, three fish cages were placed in the river 
including one upstream of the confluence with the River Goyt. 
Nearly all the fish died within three weeks. A repeat run 
with five cages produced over 50% mortality in three weeks 
in three of the cages (the other two were stolen!). 
These early fish cage results are rather disturbing in 
view of the hopes expressed for the future of the river as a 
fishery. With fish surviving for only three weeks even at 
the bottom end of the river there is obviously something amiss. 
So far none of the main discharges to the river or its 
tributaries have proved to be significantly toxic. Past 
chemical records indicate that 3evels of toxic metals, 
particularly zinc, may possibly be important at a chronic 
level. Further detailed investigation is required and the 
present cage and laboratory work will continue. 
River Goyt 
Seven trade' wastes and three sewage works on the Upper 
Goyt and two tributaries - the Black Brook and River Sett 
are being subjected to toxicity tests. So far, one sewage 
works was marginally toxic, the rest were non-toxic. All 
the trade wastes have been found toxic, with the worst result 
indicating a dilution factor of 10 being required for 
survival of fish for a period of 48 hours. 
Only one cage has been used so far. This is placed 
upstream of the confluence with the River Etherow. 
Surprisingly, in view of the toxic discharges upstream, the 
fish were still alive after five weeks. It is planned to 
expand the cage work on the River Goyt. 
Fish Mortalities Recorded During the Period . 
A heavy loss of trout in the Whitewell Brook was reported at 
the beginning of September but investigations were severely hampered 
by high water flows over a particularly wet week-end. Although 
pollution, was suspected no cause was ever identified. Subsequent 
biological survey showed animal life to be sparse in the brook, but 
the scouring effect of high water flows could easily have been the 
cause. 
Tip leachate into a flash at St. Helens lowered the dissolved 
oxygen content of the water, killing many coarse fish. The natural 
mortalities included bne with deoxygenation problems from the decay 
of excessive duckweed growth. -
Fishing - General Comments on Sport 
Introduction 
Fish toxicity tests- are carried out in the Laboratory at Dawson House 
to investigate the toxicity of sewage and trade effluents discharged to 
the rivers in the Unit's area.- From time to time river samples and 
chemicals are also submitted for testing. 
Method 
The procedure which is followed is basically that which is- described 
and recommended in Appendix 2 of the Report issued with the Ministry of 
Housing and Local Government Circular 7/7O but with a few minor variations 
of detail. 
Effluent samples for test are collected in polythene containers. 
Twenty litre volumes of sample or suitable diluted sample are put into 
perspex tanks measuring approximately 600 mm x 3°0 mm x 3°° mm, (2 ft. x 
1 ft. x 1 ft.). Each tank is provided with a standard 1"' diffr.ser stone 
for aeration served'-by a compressor unit. Air supply is arranged to provide 
a minimum of air saturation in each tank. The air temperature of the 
laboratory is maintained at 12° 1°C by an air conditioning unit (15° +, 1°C 
is recommended where the test is applied for consent purposes). Dilution 
water and acclimatisation water in which fish are held prior to testing is 
taken from the Warrington mains supply and has a CaCO3 hardness of 280-320 nig/1. 
An alternative supply which has been used, and is required for consent purpose 
tests, is distilled de-ionised water to which salts are added in a standard 
formula to make up a hardness of 250 mg/l as CaCO^. 60 mm - 150 rnm brown trout 
are used in the test. (Rainbow troutoare recommended but are difficult to 
obtain within, this size range for more than six months of the year). Ten fish 
are added to each tank including the control, and mortalities at the end of 
48 hours are recorded. Any deaths in the control tank invalidate the test. 
FISH TOXICITY TESTS;. 
The toxicity test result is recorded as the 48 hour LC50 (or 48 hour 
TLm). It is defined as the number of volumes to which one volume of a 
sample must be diluted with standard water in order that of a batch of-
test fish shall survive for 48 hours under the conditions described above. 
Under this definition the LC50 is 100 x the reciprocal of the percentage 
concentration, but it can be referred to as a percentage figure or a 
concentration in mg/l. 
Toxicity tests carried "out in the Laboratory are coded'according to 
the following scheme 
